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Abstract 
Mothers with higher levels of depression and anxiety tend to report more sleep problems 
in their infants than mothers with lower levels of depression and anxiety. One mechanism by 
which maternal distress (i.e., depression and anxiety) could affect infant sleep outcomes is 
through the actions the mother performs as she readies her infant for nighttime sleep, referred to 
as maternal bedtime practices. Emerging literature links maternal distress with the practice of 
putting infants down for bed asleep, as well as greater amounts of close contact and directly 
arousing activities during the bedtime period. The interplay between maternal distress and 
bedtime practices has primarily been studied in Caucasian populations, even though African 
American children show worse sleep outcomes and are more likely to have mothers with 
depression. This study aims to examine the relationships between maternal distress (measured 
via self-report questionnaire), bedtime practices (coded from a video of the infant’s bedtime), 
and infant sleep outcomes (determined by actigraphy), in an African American population. 
Findings indicate that higher maternal distress at 3 months predicts a use of directly arousing 
activities at 3 months, and that putting the infant down to bed awake more often at 3 months 
predicts better sleep outcomes at 6 months.  This study supports and extends the current literature 
by demonstrating that maternal distress and bedtime practices play a role in infant sleep quality 
in African American populations.  
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Relations among Maternal Distress, Bedtime Practices, and Infant Sleep Quality 
During the first year of life, 25% to 33% of parents report that their infants have a sleep 
problem (Mindell, Kuhn, Lewin, Meltzer, & Sadeh, 2006).  Sleep problems may put infants at 
risk for several negative outcomes such as daytime sleepiness (Li et al., 2014), attentional and 
memory problems (Huber & Born, 2014), internalizing and externalizing behaviors (Sheridan et 
al., 2013), poor academic performance (Buckhalt & Staton, 2011), and slow physical growth 
(Owens & Witmans, 2004). Several factors have been found to play a role in the development of 
sleep problems in infants, including parental behavior (Teti et al., 2015). During the first few 
years of life, parents scaffold early development as well as design and control the child’s 
environment, including the nighttime sleep environment.  
Infancy is an important period for sleep development, as infant sleep structure begins to 
take form.  Newborns spend 70% of their time sleeping (Armstrong, Quinn, & Dadds, 1994), but 
they are born without a circadian rhythm and lack any pattern to their sleep. As a result, 
newborns may sleep equally across the day and night (Davis, Parker, & Montgomery, 2004).  At 
two to three months of age, cortisol levels begin to follow a daily pattern, signaling the beginning 
of circadian rhythm development (Philbrook et al., 2014).  Circadian rhythm causes infant sleep 
to follow a daily pattern, where the majority of infant sleep occurs at night.  
The development of sleep consolidation, which begins in infancy and continues 
throughout the first few years of life involves decreases in frequency and duration of night 
awakenings, and increases in amounts and duration of nighttime sleeping bouts (Teti et al., 2015; 
Wolfson, 1996).  Additionally, near six months of age, infants’ ability to soothe themselves back 
to sleep after a night awakening without signaling to their parents increases (Henderson, France, 
& Blampied, 2011; Teti et al., 2015).  
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Maternal Distress and Infant Sleep 
Maternal distress, as examined here, takes the form of depression symptomology and 
anxiety symptomology. Maternal depression is a common issue among women with young 
infants, with 8% to 25% of postpartum women reporting subclinical depressive symptoms 
(O’Hara & Swain, 2009).  Maternal depression manifests itself through sadness, irritability, 
dysfunctional cognitions, and insensitive parenting. Additionally, mothers with depressive 
symptoms tend to withdraw from challenges, exhibit inconsistent responsiveness to infant cues, 
and report more negative emotion and less emotional support (Teti & Cole, 2011).  
Following, maternal anxiety has been found to affect up to 20% of postpartum women 
(Matthey, Barnett, Howie, & Kavanagh, 2003).   Maternal anxiety manifests itself through 
feelings of guilt, worry, and sadness during separations from the child.  Mothers with anxiety 
symptomology are more likely to be intrusive at bedtime by keeping their infant close, and over-
involved during the night by being excessively sensitive to infant distress, often waking the 
infant or prolonging the waking period, resulting in more fragmented sleep (Sadeh, Tikotzky, & 
Scher, 2010).   
Further, anxiety symptomology has been found to be associated with depression 
symptomology. Out of the estimated 20% of mothers that are affected by anxiety, one fifth of 
those women are also affected by depression (Matthey et al., 2003).  Mothers that show both 
depression and anxiety symptomology tend to display more parenting difficulties, including 
more hostility, less warmth, less involvement, and more dysfunctional cognitions, than mothers 
with anxiety alone (Seymour, Giallo, Cooklin, & Dunning, 2014). However, the nighttime 
parenting practices of women with both anxiety and depressive symptomology has not yet been 
investigated. 
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The Mediating Effect of Bedtime Practices   
There is support for a negative relationship between maternal depression and anxiety and 
infant sleep quality, such that mothers who score higher on depression scales are more likely to 
report sleep problems in their infants (Hiscock & Wake, 2001; Teti & Cole, 2011). However, the 
exact mechanisms by which maternal distress affects infant sleep quality are unclear.  Several 
studies found that, when using self-report, depressed mothers tend to report more infant sleep 
problems. However, they also perceive infant sleep problems differently than non-depressed 
mothers, potentially biasing their reports (Hiscock & Wake, 2001).   
One mechanism by which maternal distress could affect infant sleep quality is through 
the actions mothers perform while readying the infant for nighttime sleep, referred to as maternal 
bedtime practices.  The American Academy of Pediatrics has created a set of standards for how 
an infant should be readied for nighttime sleep, which includes putting the infant to bed awake 
and not soothing the infant to sleep (Paulson, Dauber, & Leiferman, 2006).  By putting their 
infants to bed awake more often, mothers give their infants more opportunities to self-regulate 
and soothe themselves to sleep (Anders, Halpern, & Hua, 1992).   Mothers with greater levels of 
postnatal depression tend to nurse their infants to sleep more, which could lead to worse infant 
sleep outcomes by preventing the development of self-regulation (Hiscock & Wake, 2001; 
Paulson et al., 2006).  
Indeed, findings reveal that mothers who show more depression are likely to be more 
intrusive and over-involved in infant sleep (Teti & Crosby, 2012; Teti et al., 2015).  Teti and 
Crosby (2012) found associations among maternal depression, overnight maternal presence, 
close contact, and infant awakenings, such that mothers with more depression symptomology 
spend more time in close contact with their infants overnight, which leads to their infant waking 
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more often.  Teti and Crosby (2012) suggest that dysfunctional cognitions that arise due to 
maternal depression could lead to such behaviors.  Mothers who exhibit more depressive 
symptoms tend to worry more about their parenting and the nighttime needs of their infants, and 
are subsequently more likely to participate in intrusive nighttime behaviors. These nighttime 
behaviors may include responding to non-distressed infant vocalization, nursing infants that are 
not hungry, moving a sleeping infant to the parents’ bed, poorly structuring bedtime, keeping the 
infant within close physical proximity, and even waking up their infant or prolonging infant 
wakefulness (Teti & Crosby, 2012; Teti et al., 2015). Similar behaviors were found in mothers 
with anxiety, such as keeping the infant close and being oversensitive to infant cues, which often 
results in more fragmented sleep and prolonged wakefulness (Sadeh et al., 2010).  Thus, it 
appears that intrusive behaviors, such as excessive close physical contact and activities that 
arouse and wake up the infant, may be particularly pronounced among women experiencing 
symptoms of distress and anxiety, which in turn may predict worse infant sleep quality (Teti & 
Crosby, 2012; Teti et al., 2015).   
Current Study 
The current study examines the relationships among maternal distress (i.e. depression and 
anxiety), bedtime practices, and infant sleep quality in a sample of African American infants to 
build support for a pathway between maternal distress (i.e. depression and anxiety) and infant 
sleep quality with bedtime practices as a potential mediator.  Since prior studies have revealed 
significant associations between the presence of maternal depression and/or anxiety and putting 
infants down for the night asleep, excessive use of close contact, and directly arousing activities, 
these specific bedtime practices will be examined (Paulson et al., 2006; Teti & Crosby, 2012; 
Teti et al., 2015).  
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As a group, African American adults receive the least amount of sleep on average (6 
hours, 14 minutes; National Sleep Foundation, 2010), and African American children have 
shorter nighttime sleep durations than other non-minority children (Crosby, LeBourgeois, & 
Harsh, 2005).  Overall, sleep problems, including shorter sleep duration, are more prevalent in 
African American children than in Caucasian children, even when controlling for socioeconomic 
status (Sheares et al., 2013; Spruyt, Alaribe, & Nwabara, 2015). Past studies have suggested that 
the discrepancy in sleep quality between Caucasian and minority populations is due to 
inconsistent bedtime practices (Spruyt et al., 2015) or poor sleep environment (Sheares et al., 
2013). Further, African American children are more likely to have mothers with depression 
(Sheares et al., 2013). Therefore, understanding the links between maternal distress and infant 
sleep seems particularly important in this higher-risk group, as it may shed light on the early 
emergence of sleep-related disparities.   
This study explores bedtime practices as a mediator of the relationship between maternal 
distress and infant sleep quality, using actigraphy as an objective measure for infant sleep quality 
since maternal depression has been found to bias maternal reports of infant sleep quality 
(Hiscock & Wake, 2001).  Overall, this study adds to the literature by exploring the mechanisms 
by which parenting affects infant sleep quality in a population prone to sleep problems. 
Specifically, the following research questions and hypotheses were addressed: 
1. Does maternal distress at 3 months predict infant sleep quality at 3 and 6 months? 
Maternal depression and anxiety have been shown to predict poorer quality sleep in 
Caucasian infants (Teti et al., 2015), thus we predict that higher maternal distress, as 
reported on the Brief Symptom Inventory-18 (BSI-18) at 3 months, will be associated 
with lower infant sleep quality at 3 and 6 months, specifically lower sleep percentage, 
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shorter longest sleep period, more fragmented infant sleep, and a lower proportion of 
daily sleep occurring at night. 
2. Does maternal distress at 3 months predict concurrent bedtime practices? Maternal 
depression and anxiety has been shown to predict behaviors such as excessive close 
contact, directly arousing activities, and putting the infant down to bed asleep (Paulson et 
al., 2006; Teti & Crosby, 2012; Teti et al., 2015), thus we predict that higher maternal 
distress will be associated with more close contact, more directly arousing acts, and 
putting the infant to bed asleep more often. 
3. Do bedtime practices at 3 months predict infant sleep quality at 3 and 6 months?  
Bedtime practices that include excessive close contact, directly arousing activities, and 
putting the infant down to bed asleep result in worse infant sleep outcomes (Paulson et 
al., 2006; Teti et al., 2015). Thus, we predict that such bedtime practices will be 
associated with lower sleep quality at 3 and 6 months.  
 
Methods 
Participants  
Participants in this study come from the Neonatal and Pediatric Sleep (NAPS) study, an 
IRB-approved study that explores the development of sleep patterns in African American infants.  
The participants consisted of 86 African-American mother and infant (45% female) dyads 
recruited from several towns surrounding a large, public university in the Southeastern United 
States. Dyads were recruited via flyers distributed throughout the community and from public 
birth records.  Mothers were compensated for their participation in this study via gift card 
following each data collection period.   
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Infants included in the study were healthy and did not have any observable 
developmental difficulties. Mean maternal age was 30.0 years old (range = 20.0 – 42.9) at the 
time the target child was born. Mean annual household income was $56,400 (range $10,000 - 
$215,000).  100% of mothers had a high school degree or equivalent, and 42.2% had a 
Bachelor's degree or higher.  At the time of data collection, 41.7% of mothers were married.  At 
3 months, 50% of infants shared a sleeping surface (i.e., bed-shared) with the parent(s) at least 
part of the time. At 6 months, 22% of infants shared a sleeping surface with the parent(s) at least 
part of the time. 
Procedure  
Mother-infant dyads were visited in their home when the child was 3 and 6 months of 
age.  At this home visit, mothers filled out questionnaires and interacted with their infants in 
several activities. Film equipment was also placed in the home for one night of overnight 
filming, capturing parent-child interactions at bedtime and throughout the night. For the 
overnight filming, up to four small Infrared HD Color Hikvision DS-2CD2432F-IW Cameras 
with internal microphones were placed to film the locations where parents reported they prepared 
their infant for sleep, including the infant sleep location. These cameras were connected to an 
Exacq IPS04-1000-LC video surveillance recorder via Power over Ethernet (PoE) ports of a 
NETGEAR ProSafe Plus GS108PE switch.  All film equipment was picked up by a researcher 
the morning after the home visit.  
At the home visit, a Phillips Actiwatch 2 was placed on the infant's left ankle. The 
Actiwatch is the size of a wrist-watch and weighs 16 grams. It contains a solid state piezo-
eclectic accelerometer with a sampling rate of 32 HZ that measures limb movement to provide 
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an activity count every 15 seconds. The infant wore the actogram continuously for one week.  
The actogram was picked up by a researcher one week after the home visit.     
Measures 
Maternal distress. Maternal distress was assessed using the Brief Symptom Inventory-
18 (BSI-18; Derogatis 2001).  The BSI-18 consisted of 18 items and included depression and 
anxiety subscales.  Items included “How much were you distressed by: Feeling no interesting in 
things” and “How much were you distressed by: Spells of terror or panic.” Each item was scored 
on a 5-point Likert scale where 0 was “Not at all” and 4 was “Extremely.” Item responses were 
averaged to get an overall score of maternal distress symptoms.  The BSI-18 had a high internal 
consistency reliability (Cronbach’s α =0.96).   
Bedtime practices. Maternal bedtime practices were coded from the overnight filming in 
30-second intervals during the hour leading up to the infant falling asleep for the night.  The 
bedtime practices examined were the number of put downs awake (i.e., the number of times 
infant was placed into the final sleep location while awake), the number of put downs asleep 
(i.e., the number of times the infant was placed into the final sleep location while asleep), 
whether the final put down was awake, amount of close physical contact, and the number of 
directly arousing acts.  For intervals where the mother placed the infant down in the final sleep 
location for the night, it was noted if the infant was put down awake or asleep, and it was noted if 
the final put down of bedtime was awake.  Close physical contact included holding, cuddling, 
and breastfeeding.  Directly arousing activities included intentional actions that woke up the 
baby or prolonged bedtime. These bedtime practices were defined and coded based on the work 
done by Teti et al. (2010).  We summed the number of intervals these behaviors occurred over 
the entire bedtime duration. Because bedtime duration could vary, sum scores were divided by 
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the total number of bedtime intervals to calculate proportion scores. Because of low rates of 
observation of these types of behaviors, directly arousing acts were dichotomized to reflect 
whether any directly arousing acts occurred during bedtime. By nature, final put down awake 
was also a dichotomous variable. Several research assistants trained with a master coder in order 
to establish reliability (ICC > 0.8 on all codes).  
Actigraphy. Actigraphy measures movement via a watch-sized actogram to determine 
wake and sleep states. Actogram data was downloaded to a PC computer and was edited using 
Phillips Actiware software, version 6.0.7.  Actogram algorithm settings were programmed as 
follows: "Immobile Minutes for Sleep Onset" was set to 5 minutes, "Minimum Rest Interval 
Size" was set to 20 minutes, "Detect only one Rest Interval per day" was unchecked, and 
"Automatically Set Minor Intervals" was checked.  Consistent with prior guidelines (So et al., 
2005), the Wake Threshold was set to the Automatic setting (average activity count X 0.888 per 
interval) at 3 months and to the Low setting at 6 months (20 activity counts per interval).   
Actogram information at 3 and 6 months was compared to behavioral coding of overnight 
videos of three infants’ waking and sleeping states. In accordance with the behavioral coding of 
the overnight videos, rules for inserting missed wake and sleep intervals in the actogram were 
created such that the data more accurately reflected the activity pattern of typical infants.  
Through this process, we determined that sleep intervals should be added when periods greater 
than 20 minutes in length showed low or no activity for the infant and that wake intervals should 
be added when periods greater than 5 minutes in length showed typically waking activity levels 
for the infants. One research assistant edited the 3-month data, and a second research assistant 
edited the 6-month data.  
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For each night of sleep (defined as sleep that occurred 7:00 PM – 7:00 AM, with some 
adjustment for earlier bed- and wake-times), we calculated the Sleep Interval Count (SIC; 
number of intervals of sleep that are greater than twenty minutes), the Sleep Percentage (SP; 
percentage of total sleep interval that is scored as sleep), the Longest Sleep Period (LSP; duration 
of the longest continuous sleep interval), and the Night Sleep Ratio (NSR; ratio of sleep 
occurring at night to total [24-hour] sleep).  These four variables were averaged over the data 
collection week and were used as indicators of infant sleep quality. 
Data Analysis Plan 
First, we plan to examine descriptive statistics, including means and correlations among 
all study variables.  We will analyze correlations between the measures of infant sleep quality, 
including SIC, SP, LSP, and NSR, at 3 and 6 months to determine if we will want to examine 
each variable separately or create composite variables.  
To test whether maternal distress is related to infant sleep quality, we will perform a 
linear regression with our measure of maternal distress as the independent variable and measures 
of infant sleep quality as the dependent variables. We expect a negative relationship between 
maternal distress and infant sleep quality, such that mothers who show more distress will have 
infants with worse sleep quality.  
Next, to test whether maternal distress is related to maternal bedtime practices, we will 
perform a linear regression with our measure of maternal distress as the independent variable and 
maternal bedtime practices as the dependent variables.  Binary logistic regressions will be used 
for the two dichotomous bedtime practice variables (final put down awake and directly arousing 
acts).  We expect a positive relationship between maternal distress and putting the infant down to 
bed asleep and a negative relationship between maternal distress and putting the infant down to 
MATERNAL DISTRESS, BEDTIME PRACTICES, AND INFANT SLEEP 14 
 
 
 
bed awake, such that mothers who show more distress will put their infants down to bed asleep 
more often, and will put their infants down to bed awake less often.  We also expect a positive 
relationship between maternal distress and intrusive behaviors such that mothers who show more 
distress will use more close contact and will show more directly arousing acts.  
Following, to test whether maternal bedtime practices are related to infant sleep quality, 
we will perform a linear regression with bedtime practices as the independent variable and infant 
sleep quality as the dependent variable.  We expect a positive relationship between putting the 
infant down to bed awake and infant sleep quality such that mothers who put their infants down 
to bed awake more often will have infants with better sleep quality. We also expect a negative 
relationship between intrusive behaviors and infant sleep quality such that mothers who use more 
close contact and show more directly arousing acts will have infants with worse sleep quality.  
These three linear regressions will be used to build support for a pathway between 
maternal distress (i.e. depression and anxiety) and infant sleep quality with bedtime practices as a 
potential mediator.  We will examine maternal education, maternal age, household income, 
adjusted infant age at visit, and co-sleeping, which are all self-reported via questionnaires, as 
possible covariates.  Possible covariates will be added to the linear regression models if they are 
correlated with either the independent or dependent variable in the linear model.  
Results 
Descriptive Data 
A majority of the sample (94%) completed the BSI.  As can be seen in Table 1, on 
average mothers in this sample showed low levels of distress. There was useable bedtime video 
for 83% of dyads. As also can be seen in Table 1 and Table 2, on average mothers put their 
infant to bed awake more often, were not directly arousing, and used a moderate amount of close 
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contact.  At the three-month time point, there was useable sleep outcome data for 93% of the 
sample.  One case was excluded from analysis of sleep percentage because it acted as an outlier 
(i.e., was more than four standard deviations away from the mean). At the six-month time point, 
there was usable sleep outcome data for 83% of the sample.  Descriptive information on infant 
sleep at three and six months can also be found in Table 1.  
Correlations  
Correlations among all study variables are presented in Table 3.  Of note, there was a 
significant correlation between BSI and directly arousing acts at 3 months (r =.34, p < .01), 
indicating that mothers who score higher on the BSI are more likely to perform a directly 
arousing act and between the number of put downs awake at 3 months and 6 month SP (r = -.28, 
p < .05), as well as 6-month SIC (r = -.38, p < .05) indicating that mothers who put their infant to 
bed awake more have infants with a smaller sleep percentage and fewer sleep intervals.  There 
were no significant correlations between maternal distress and sleep outcomes at three-months or 
six-months, and no significant correlations between any bedtime practices and sleep outcomes at 
3 months.   
Regressions  
Maternal distress to sleep outcomes. Linear regressions were calculated to predict 
infant sleep outcomes based on maternal distress.  No significant results were found between the 
BSI and any sleep outcome. 
Maternal distress to bedtime practices.  Binary logic regression analyses were 
conducted to predict bedtime practices based on maternal distress.  As seen in Table 4, mothers’ 
BSI score significantly predicted whether they will perform at least one directly arousing act at 
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bedtime (β = 1.10, p =.04). No significant correlations were found between the BSI or arousing 
acts and any of the potential covariates examined. Therefore, no covariates were used in the 
aforementioned logistic regression. 
Bedtime practices to sleep outcomes. Linear regression analyses were calculated to 
predict infant sleep outcomes based on bedtime practices.  Significant correlations were found 
between infant age at 6 month visit and 6 month SP, so age was added as a potential covariate.  
No significant correlations were found between 6 month SIC and any of the potential covariates 
examined. As seen in Tables 5 and 6, the number of put downs awake significantly predicted 
infant 6-month SP (β = -.25, p = .05), even when controlling for age. The number of put downs 
awake also predicted infant 6-month SIC (β = -.38, p < .01).   
Discussion 
This study examined the relationships between maternal distress, maternal bedtime 
practices, and infant sleep outcomes at 3 and 6 months of age.  We found that mothers who show 
higher levels of depression and anxiety symptomology tend to partake in more arousing acts at 
bedtime.  Additionally, infants who are put to bed awake tend to have a lower sleep percentage, 
but also a lower sleep interval count.   
The first hypothesis, that mothers who report more distress would have infants with 
worse sleep quality, was not supported. Even though there is a wide range of literature 
supporting the connection between maternal distress and infant sleep quality (Hiscock & Wake, 
2001; Paulson et al., 2006; Sadeh et al., 2010; Teti & Cole, 2011; Teti & Crosby, 2012), this 
study’s sample was not a clinical one and, as such, displayed low levels of maternal distress, 
with the majority of mothers showing little to no depression or anxiety symptomology.  A 
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sample with a higher proportion of mothers with depression and anxiety symptomology may 
have found more support for the connection between maternal distress and infant sleep quality.  
Another difference between our sample and others is that we had an African American sample, 
and perhaps the way in which distressed African-American mothers behave towards their infants 
is different.  A belief in the Strong Black Woman (SBW) schema, which leads to African 
American women inhibiting their emotions and appearing unaffected by hardship, could mean 
that these mothers may hide their distress and try to act as if nothing is wrong (Beauboeuf-
Lafontant, 2007).   
The second hypothesis, that mothers who show more distress would demonstrate more 
intrusive behaviors (i.e. directly arousing activities and close contact) and put their child to bed 
asleep more often, was partially supported.  A link was found between maternal distress and 
directly arousing activities at bedtime, but not between maternal distress and close contact or 
putting the infant down to bed asleep more often.  Mothers who score higher on the BSI tend to 
partake in more directly arousing acts at bedtime, but did not differ in terms of close contact or 
put downs.   
In addition, mothers who put their infant down to bed asleep more often engaged in more 
directly arousing acts with their infant.  It could be the case that by soothing the infant to sleep, 
the mother may be more likely to wake their infant if they engage with their infant in any way.  It 
could also be the case that the mother may be insensitive to an infant’s cue of sleepiness, and 
continue to engage their tired infant until their infant falls asleep on their own with the mother.  
These behaviors create a link between putting the infant to bed asleep more often and intrusive 
behaviors, here specifically directly arousing activities, indicating different routes by which 
maternal distress can affect bedtime practices.   
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The third hypothesis, that mothers who use bedtime practices that include putting the infant 
to bed awake and show fewer intrusive behaviors will have infants with better sleep outcomes, is 
partially supported at six months.  A link was found between the number of times the mother put 
the infant down to bed awake and a lower sleep percentage and fewer sleep intervals at six-
months.  A lower sleep percentage and fewer sleep intervals may be indicative of the 
development of self-soothing.  In actigraphy, sleep percentage over an interval refers to how 
much of that interval has little to no activity.  A lower sleep percentage would likely occur when 
the infant wakes up and moves around their sleeping surface for a short period (fewer than five 
minutes), and soothes themselves back to sleep without signaling to their parent. If the 
awakening is less than five minutes, it remains in the sleep interval, but decreases the sleep 
percentage because there is more activity in the interval.  Signaling to the parent would likely 
cause the infant to remain awake for a longer period (greater than five minutes) so that they are 
coded as awake, meaning that activity is not in the sleep interval, thus it does not decrease the 
sleep percentage.  This would also account for the fewer sleep intervals, because the infant is 
spending more time in each sleep interval. Thus, this suggests that mothers that place their infant 
to bed awake more often at three months are more likely to have infants that show more self-
soothing at six months.   
Prior research has indicated that bedtime practices such as being put down to bed awake are 
associated with better sleep outcomes, including the development of self-soothing (Philbrook et 
al., 2014; Philbrook & Teti, 2016). Similarly, this study found a link between putting the infant 
down to bed awake at 3 months and self-soothing at 6 months.  Not finding support for the 
effects of parenting on sleep at three months, but finding support at six months, could be 
indicative of the growing impact of the environment on sleep development across infancy. 
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Previous research has found that the relationship between bedtime quality and infant sleep 
quality peaks during early infancy, with effects decreasing over the first two years of life (Teti et 
al., 2010).   
Therefore, these results do not support the proposition that bedtime practices mediate the 
relationship between maternal distress and infant sleep quality.  This study did not find a link 
between maternal distress and infant sleep quality, even though previous literature supports this 
link (Hiscock & Wake, 2001; Paulson et al., 2006; Sadeh et al., 2010; Teti & Cole, 2011; Teti & 
Crosby, 2012).  These conflicting findings may be due to several factors, including our use of a 
non-clinical sample, which contributed to low levels of depression and anxiety symptomology on 
average.  Our findings may also be due to our African American sample and a belief in the SBW 
schema, which could mean that the mothers in our African American sample may not express 
their distress as openly as Caucasian mothers in previous sleep studies (Beauboeuf-Lafontant, 
2007). 
This study had several limitations.  First, the sample size was small.  The sample included 86 
mother-infant dyads, but 6-month sleep data was only collected from 73 dyads, and 3-month 
overnight filming data was only collected from 71 dyads, reducing the amount of available data.  
Second, since this was not a clinical sample, there were very low rates of depression and anxiety 
symptomology, which could have affected the statistical power to find significance between 
maternal distress, bedtime practices, and infant sleep quality. Finally, sleep data was only 
collected at 3 and 6 months of age.  A longer data collection period would have allowed this 
study to examine more longitudinal trends as the environment continues to influence infant 
development and sleep becomes more consolidated. 
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While this study did find that greater maternal distress is related to directly arousing bedtime 
practices, and putting the infant down to bed awake is related to later infant sleep quality, there 
are a few ways in which future studies can build on these results.  First, to improve statistical 
power regarding mothers with higher depression and anxiety symptomology, a future study 
could match low distress and high distress groups of mother-infant dyads.  Second, it would be 
interesting to look at the effects of external stressors on maternal parenting, including network 
and perceived stress.  Finally, incorporating maternal cognitions and emotional availability at 
bedtime could reveal interesting associations between parenting and infant sleep beyond the 
specific bedtime practices we examined.  Creating a clear model of how maternal distress 
influences infant sleep is still ongoing, but bedtime practices appear to have an important role in 
this puzzle.  
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Table 1. Descriptive Data for Indices of Maternal Distresses, Maternal Bedtime Practices, and 
Infant Sleep Outcomes 
Variable N Minimum Maximum Mean Standard Deviation 
BSI-18  81 0 3.83 .34 .60 
3Mo Close Contact 73 0 .93 .29 .26 
3Mo PD Awake 73 0 3 .53 .689 
3Mo PD Asleep 73 0 2 .22 .449 
3Mo SP 80 96.11 99.56 98.61 .65 
3Mo SIC 80 1..57 6.50 3.21 .87 
3Mo LSP 80 119.21 527.29 293.18 82.68 
3Mo NSP 80 .51 .91 .73 .08 
6Mo SP 71 77.64 94.44 88.55 3.16 
6Mo SIC 71 1.00 4.86 2.62 .76 
6Mo LSP 71 146.71 563.64 311.33 81.82 
6 Mo NSR 71 .56 .98 .77 .07 
Note. PD = Put down; SP = Sleep percentage; SIC = Sleep interval count; LSP = Longest sleep period; 
NSP = Night sleep ratio  
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Table 2. Frequencies of Bedtime Practices 
  Frequency Percent 
3Mo Arousing Acts  No 69 94.5 
 Yes 4 5.5 
 Total 73 100 
3 Mo Final PD-Awake No 32 45.1 
 Yes 39 53.9 
 Total 71 100 
 
Note. PD = Put down  
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Table 3. Correlations Among Indices of Maternal Distress, Maternal Bedtime Practices, and 
Infant Sleep Outcomes  
Note. *p < .05, **p < .01; PD = Put down; SP = Sleep percentage; SIC = Sleep interval count; LSP = 
Longest sleep period; NSP = Night sleep ratio  
  
 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14 
1. BSI18 -- .07 .34** .16 .16 -.12 .04 .02 .09 .06 .03 .01 .02 -.05 
2. 3Mo Close Con.  -- .01 .10 .07 -.43** .09 -.05 .07 .06 -.13 .06 .02 -.08 
3. 3Mo Arousing   -- .08 .29* -.15 .01 -.12 .16 .05 -.03 -.10 .07 -.12 
4. 3Mo PD Awake    -- -.07 .44** .01 -.21 .18 -.05 -.28* -.38** .23 -.11 
5. 3Mo PD Asleep     -- -.30* .18 .02 -.07 .11 .01 .07 -.08 .05 
6. 3Mo FPD Awake      -- -.01 -. 10 -.04 -.23 -.12 -.19 -.01 -.16 
7. 3Mo SP       -- -.06 .03 .03 .20 .12 -.12 .01 
8. 3Mo SIC.        -- -.77** -.25* .08 .44** -.40** .03 
9. 3Mo LSP         -- .47** .02 -.52** .60** .07 
10. 3Mo NSR          -- .05 -.18 .24* .44** 
11. 6Mo SP           -- .26* .03 .17 
12. 6Mo SIC.            -- -.83** -.17 
13. 6Mo LSP             -- .31** 
14. 6Mo NSR              -- 
MATERNAL DISTRESS, BEDTIME PRACTICES, AND INFANT SLEEP 29 
 
 
 
Table 4. Summary of Regression Analysis for BSI-18 and Arousing Acts  
 B SE(B) Sig 
Constant -3.48 .71 .00 
Arousing Acts 1.10 .52 .04 
Note: R2 =. 17 
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Table 5. Summary of Regression Analysis for Put Downs Awake and Six-Month Sleep 
Percentage 
 B SE(B) Sig 
Constant 100.87 6.50 .00 
Inf. 6Mo Age -.06 .03 .08 
PD Awake -1.12 .57 .05 
Note: R2=.13 
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Table 6. Summary of Regression Analysis for Put Downs Awake and Six-Month Sleep Interval 
Count 
 B SE(B) Sig 
Constant 2.87 .12 .00 
PD Awake -.40 .13 .00 
Note: R2=.14 
 
